Here I present a full list with all possibles products between the generators of the Clifford algebra in a four-dimensional spacetime. The resulting expressions turned out to be very simple and easy to deal with. * jansen.formiga@uespi.br
I. INTRODUCTION
Since Dirac's work on the relativistic equation of quantum mechanics, the interest in the Clifford algebra has become stronger and stronger due to the fact that the Dirac matrices satisfy this algebra. There is even a model based upon the self-interaction of these matrices that gives an explanation of why the neutrino has no electric charge [1] . The generators of this algebra can be constructed through products of the Dirac matrices and every so often we come across products between two different generators. An example of such a situation is the Dirac equation in a curved spacetime, where one usually faces products like γ A γ [B γ C] , with γ A being the Dirac matrices. There is no doubt that the more identities concerning those generators we know, the easier our calculation becomes. However, as far as I know no explicit expression for these products has been given in the literature. In order to fill this gap, I present here a full list with all possibles products between two different generators.
I will not show the calculation that led to the identities, nevertheless, I shall convince the reader of their validity by writing down part of an algorithm developed in Maple 14 that I used to check all the identities presented here.
This article is organized as follows. Sec. II is devoted to the notation and conventions adopted here. In Sec. III the products of the generators are given in terms of the generators themselves, while Sec. IV is dedicated to the algorithm mentioned before. Some final comments are left to Sec. V.
II. NOTATION AND CONVENTIONS
Throughout this paper capital Latin letters will represent tetrad indices, which is the only type of index that will be used here, and all the results will be written in the tetrad basis. In this basis, the components of the metric will be denoted by η AB = η AB = diag(1, −1, −1, −1). 
When no vertical bar is present, one must antisymmetrize all indices inside the brackets. For example,
The Levi-Civita alternating symbol will be denoted by ǫ ABCD , where ǫ 0123 = ǫ 0123 = +1. Notice that this is just a symbol, not a component of a tensor. Besides,
Nonetheless, we can define a pseudo-tensor through the identification ε ABCD ≡ ǫ ABCD . In this case, we have ε
where η is the determinant of the metric.
There are many ways to represent the generators of the Clifford algebra. Nevertheless, I
will stick to {I, 3) ; the parenthesis is to emphasize that the "gammas" are written in the tetrad basis, which is assumed to be the standard Dirac matrices in four dimensions. These matrices satisfy γ
where the unit matrix I will sometimes be omitted.
III. PRODUCT OF THE GENERATORS OF THE CLIFFORD ALGEBRA
The list below shows all possible combinations of the product between two generators of the Clifford algebra.
Some additional identities that the reader may verify easily and that can be used with the previous ones are:
To verify these identities, one may use [2] 
IV. CHECKING THE PREVIOUS IDENTITIES
Instead of performing the calculations which lead to the identities shown in the previous section, I give here an algorithm developed in Maple 14 that was used to verify the validity of the identities (1)- (18). This algorithm may look like naive, but it is sufficient for what we need. Its principal is simple: it takes the left-hand side of the identity and subtract it by its right-hand one. If the calculations are right, then the result is a 4 × 4 null matrixwhich is not shown. On the other hand if there is something wrong, the computer shows "it is not right"' and indicates the components that failed. Since it is not worth writing the whole algorithm, I will write down only the part that I used to check (11).
Opening the package "physics"
> with(Physics):
Choosing a representation for the Dirac matrices [3] > Setup(Dgammarepresentation = standard): 
